Introduction
In most countries, there are target economic activities that serve as drivers to achieve a higher level of development. However, instability and exposure to enhanced risk lead to a demand for economic diversification. Thus, the economy becomes less vulnerable to fluctuations and changes. Various sources of income allow: resilience, stability and sustainability (Shediac et al., 2011) . After the global economic crisis and the instability that followed, the main objectives of each economy have been stability, sustainable income and reforms. Only by fulfilling these goals, sustainable development can be attained. Advanced economies have succeeded in achieving diversification, while other, developing countries are still in the process of obtaining economic diversification activities.
Some of the main issues the developing countries deal with are structural changes and economic diversification. These countries are constantly making efforts to diversify their economic activities, industries and markets. Diversification promotes growing output and income from a wide range of economic activities, mitigating any possible risks, as well. Likewise, spreading employment and investment over different economic activities is one of the advantages of such process. Diversification is particularly important for the countries that have just a few trading partners. Their growth is mainly based on export and the source of investment is foreign capital. Along these lines, while poor and developing countries develop diversification, especially export, they also obtain higher income (Cadot et al., 2013) . Moreover, countries have to establish institutions and regulatory frameworks in order to reduce impact of exogenous factors. On one hand, diversification increases income, employment, growth and improves structure, while on the other it minimizes the impact of global external changes. This process supports economic stability and the conditions for sustainable development.
According to IMF report (2014) , sectoral transformation and diversification have a significant role in obtaining economic growth in developing countries. The highest influence is related to the changes in export, domestic production and trade partners' structure. Structural, regulatory and institutional changes, stabilization policy package, export increase and stronger competition are drastic changes that lead an economy from a turbulent to a stable one (Cimoli and Katz, 2003) . Hesse (2009) reported that economic development is basically a process of structural transformation and that export diversification plays an important role in this process. Hesse also claimed that there is a positive relationship between diversification and income. According to Murshed and Serino (2011) countries that are specialized in export of natural resources can enhance economic growth by economic and export diversification. Alonso-Carrera and Raurich (2010) showed that differences in sectors' structure, together with production factors endowment can influence achieving different economic growth rates. Jaimovich (2011) proposed a model where it is shown that differentiation of sectors, along with operation of financial markets can shape the patterns of development. According to Gilchrist et al. (1995) regional industrial diversification policies have positive roles in growth of economic welfare. Iordan and Chilian (2014) stated that sectoral structure has an important role in development on both national and sub-national levels. Additionally, Fu et al. (2010) claimed that in developing countries industrial diversity is positively associated with unemployment, while industrial specialization can decrease unemployment. Sector reallocation, along with entrepreneurship has positive influence on economic growth (Noseleit, 2013) . Besides, allocation in manufacturing systems has advantages in obtaining positive performances (Cvetkovic-Lecic et al., 2010) . Therefore, according to various research papers, it could be concluded that sector structure and diversification undoubtedly have influence on economic growth and development.
The research presented in the paper has been driven by the following main research questions: 1) What kind of contribution do economic activities' structure make to the economic growth rate?; 2) Which economic activities have the highest contribution to growth rate i.e. share of GDP?; 4) Does economic activities' diversification contribute to higher economic growth and development? and 3) Which economic activities should be invested in? According to the research questions, the aim of this paper is to analyse the effect of economic activities' structure and diversification on the development of Serbia. The purpose of this paper is the analysis and optimization of investments into certain economic activities that contribute the most to achieving economic development. Furthermore, investment problem is formulated as a portfolio optimization problem based on Markowitz' theory of mean-variance optimization.
The paper is structured as follows: Section 2 provides a short summary of economic activities' structure transformation during economic development. This section also provides an overview of economic growth and development strategies of Serbia. The section describes sectors` structure, transformation and developing strategies and their influence on development. Optimization model is set out in section 4. The following section illustrates the application of the proposed model to the data for the period 2007 -2012. Finally, concluding remarks are presented in the last section.
Economic activities structure transformation during economic development
Productivity rise, favourable natural resources distribution, and physical and human capital contribute to economic growth and development (Cypher and Dietz, 2009 ). In less-developed and developing countries specialization in raw material exports (Massol and Banal-Estanol, 2014) and agricultural sector are the determinants of economic growth. However, along with economic development the sector structure undergoes certain changes. Economic development is related to increasing the share of industry sector, and decreasing the share of agriculture in GDP (Punnyasavatsut and Coxhead, 2002; Arandjelovic et al., 2013 , Savic, 2014 . The development of industry sector influences the service sector to gain more importance. Moreover, the industry sector becomes more profitable than agriculture. Factors like technologies, knowledge, human and physical capital help establishing more efficient industry sector. Furthermore, development of industry sector causes changes in export structure. Development of industry sector also enables export of industrial, knowledge and technology supported products (Jednak et al., 2014 ). Along with a higher level of economic development, service sector becomes predominant. The countries on such a high level of development obtain development by synergy, cooperation, and coordination of knowledge, innovation, and advanced technologies. The development of highly developed countries rests on knowledge-based industries and certain public sector activities (Jednak, 2012) . The change of sectors` structure is usual during economic development, which is a complex process and should be measured by various economic, social and technology indicators (Milenkovic et al., 2014) .
Case study of Serbia
Serbia is one of the countries that belong to the Western Balkans, South-East Europe. It is a member of the UN and CEFTA. Serbia is also a candidate country for EU membership. According to the World Bank (2013) Serbia is a developing country -an upper-middle income economy ($5,730 GNI per capita). Since 2000, Serbia has had a transitional economy. During the period Serbia has carried out economic reforms and made many structural and institutional reforms. It has established market economy, higher competitiveness, supportive business environment and investment climate. However, economic crisis has slowed down economic reforms that were very fast until then. Foreign direct investments and borrowing are considered to be a significant source of economic growth and development in this country. Due to foreign direct investments Serbia maintains its production and export growth. The greatest share in production belongs to service sector that is followed by industry and agriculture sectors. Export is mostly based on automobile, food processing and metal industries.
Over the past fifteen years, Serbia has changed its strategy of economic growth and development. In the period 2001-2008, economic growth and development of Serbia used to rest on a large-scale domestic demand, import and the need for foreign funds. Economic growth was achieved as a consequence of the undergone institutional reforms, economic and social policy and permissive environment in the international capital market (Djordjevic and Veselinovic, 2010) . At the time, Serbia was following the strategy of economic growth and development (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) ) that rested on investment in the following sectors: 1) traffic, storage and connections, 2) trade and 3) financial brokerage. These economic activities were the basic components of the economic growth and amounted to 30% GDP. In year 2001 agriculture, hunting, forestry, fishery and manufacturing comprised 32 % GDP, but their share decreased in 2008 to 24% GDP (Group of authors, Postkrizni model ekonomskog rasta i razvoja Srbije 2011 Srbije -2020 Srbije , 2010 . The influence of the economic crisis was reflected on the drop in economic performances (Izvestaj o razvoju Srbije, 2010). When the EU had adopted new "Europe 2020" strategy, Serbia worked out a new model of growth for Serbia 2020. The new Serbian growth model was changed from a consumeroriented to pro-investment and export-oriented economic growth. The share of export in GDP was about 25 per cent, and with a new strategy it should be double or triple (The World Bank, 2012) . The growth of this new strategy is based on the reform in the public sector, economy restructuring and infrastructure development. The main objectives of this model are -job creations, poverty reduction, investing in knowledge and technology, better labour market performance, export-based growth and energy efficiency. Whether such objectives are going to be accomplished or not depends onfixed investment increase, reducing the share of public consumption in GDP, raising the share of export in GDP and decreasing current account deficit.
Fiscal policy of Serbia for 2013 (Nacrt fiskalne strategije za 2013. godinu sa projekcijama za 2014. i 2015.godinu), envisages the following economic activities to be the basic ones for economic growth and development: agriculture, mining and power industry, transport, telecommunications, tourism, health care, education and science. According to Statistical Office of the Republic of Serbia report of Serbian economic activity for 2012, the greatest growth of GDP was recorded for the following economic activities: Information and communication; Professional, scientific, innovation, technical activities and Administrative and service activities. On the contrary, the greatest production reduction was in the sectors of Agriculture, forestry and fishery; other service activities and in the accommodation and food services activities. The drop in industrial production was 3.4%. This fall was mostly influenced by the decrease of production in the sectors of power, gas and steam. Agricultural production also declined for 17.5%. Furthermore, there was a decrease in construction, retail, transport and storage activities, while the telecommunication and wholesale activities recorded growth.
Based on the overview of Serbian development and developing strategies, the authors will attempt to provide answers to the research questions. The answers to the questions -which economic activities should be the basis of Serbian economic development and where to invest in -have been analysed in Markowitz' theory of mean-variance optimization. Likewise, the question concerning economic activities' diversification is explained by the efficiency frontier.
Methodology
The mean-variance portfolio (MVP), proposed by Markowitz (1952) , marks the beginning of the modern financial portfolio theory. It is based on two conflicting criteria: the risk of a portfolio, which should be minimised, and the expected return of the portfolio, which should be maximised. The return is the chosen performance of an investment, while the risk of a portfolio is measured by the variance of return (Cornuejols, 2011) .
Although MVP was originally developed for financial portfolios, it has been applied to various economic fields. In this paper, the MPV is applied to solve the economic problem: diversification of economic activities in Serbia. Regional diversification is an economic issue where portfolio optimization is widely applied. Since the seventies, the problem of resource allocation among different regions within a country has been observed as portfolio optimization problem. The analogy between a stock portfolio and a regional economy was established by Conroy (1974) . This analogy is based on the fact that the resources which a region invests in any industry generate a variety of returns (employment, wage income, non-wage income or their weighted subsets) which are essentially stochastic. Conroy (1974) claimed that one must think of selecting an industrial portfolio as a whole, instead of each industry per se. Several years later, based on this concept, Louis (1980) used Markowitz portfolio theory for regional diversification. Industrial diversification of nine regions in Canada was measured in order to compare the existing industrial portfolio with an efficient potential portfolio. Brewery (1985) empirically proved that the portfolio variance measure, suggested by Conroy, has a great power to explain differences in economic instability across regions. The similar conclusion about the possibilities of models that incorporate elements of portfolio theory to express relationship between a region's changing economic structure and performances was given by Siegel et al. (1995) . A portfolio management framework, as a basis for developing regional economic strategies, was also given in (Lande, 1994) . The authors proposed the US employment portfolio by considering employment growth rates and employment variance. Starting with the assumption that the regional economy has a lot in common with an investment portfolio, Spelman (2006) applied portfolio theory to the data on the economies of the 316 US metropolitan areas. The goal was to improve local economic development policy which included both stability and growth.
Moreover, portfolio optimization concept is widely applied to individual industry sectors. Real estate portfolio diversification, based on property type and region by measuring the correlations between time series of real estate returns aggregated by region, was determined in (Eichholtz and Hoesli, 1995) . The authors constructed efficient frontiers for diversification within each property type across all regions and vice versa and the efficient frontiers for full diversification across all property types and regions in the cases of the USA and the UK. Barry and Kearney (2006) analyzed high-technology and lowtechnology sectors and constructed an efficient frontier of optimal configuration of employment growth and risk. Junning and Leung (2006) observe Hawaii's agricultural sector like a portfolio composed of a variety of individual agricultural industries. Using the data about production value as a measure of general performance of the agricultural sector, the authors applied portfolio analysis to assess the growth and stability of the agricultural industries. Recently, a large amount of research concerning the application of portfolio optimization in the energy sector has been conducted. Rodoulis (2010) used optimization portfolio theory to evaluate the planed electricity generation mix consisting of oil, natural gas, wind, and coal energy for the country of Cyprus. A similar research was done by Cucchiella et al. (2012) in the case of investment in Italian renewable energies: biomass, wind, hydro and photovoltaic. As in the previous research, the goal was to minimize energy risk and energy dependency. Westner and Madlener applied mean-variance portfolio analysis on the combined heat and power (CHP) portfolio in the case of four European countries: Germany, France, Italy and the UK (2010), where regional diversification was investigated as well as in the case of Germany (2011), where different CHP technologies and the expected development of CHP generation in Germany were considered.
The basic portfolio optimization model considers initial sum for investment and n securities with random returns. The goal is to determine an investment proportion vector x = (x 1 ,…, x n ), also called a portfolio, which specifies the proportions of the initial sum to be invested in the n securities (Cornuejols, 2011) . Natural condition relating to x is:
Let S be the set of all feasible investment proportion vectors: (2) where the α i and ω i are lower and upper bounds on the x i .
The vector  = ( 1 ,…,  n ) specifies the expected returns of the n securities to be realised at the end of the observing period. Since we investigate the problem of investment in different economic activities, taking into account growth of GVA, represents the expected growth of GVA of the i-th activity, i=1,...,n. Portfolio return can be expressed as:
The overall risk of the portfolio is then defined as a quadratic combination of the covariance of the activities included in it: (4) where denotes the covariance for the activities i and j.
Two optimization models can be formulated: the expected return maximization for a given level of risk (5), or the risk minimization for a desired growth of GVA (6). Industrija, Vol.44, No.2, 2016 31
where and R are the target value for the variance of the portfolio and expected portfolio growth.
The solution of portfolio optimization models will give the activities diversification. In addition, by solving (5) for different desired values of  or (6) for different desired values of R, efficient frontier can be produced. A graphical illustration of the efficient frontier is given in Figure 1 . The shape of the efficient frontier for the particular data depends on the returns, risks and the correlation among them (Fabozzi et al., 2007) . (Fabozzi et al., 2007) 
Figure 1. Feasible and Markowitz Efficient Portfolios

Results and discussion
The data are used from the Statistical Yearbook of Serbia for 2012. Only one indicator was taken as the basis for the model Markowitz` meanvariance portfolio. The constraint was that some of the indicators were not available in databases for a longer period than it is observed. Also, the limitation was that some indicators, like employment, were calculated by different methodology and the economic activities classification was different for the observed period. The reason for these differences is harmonization with the EU statistics methodology. The data presented here are given at the level of the gross value added -GVA for the period 2007-2012. GVA is the total value of output of goods and services produced less than intermediate consumption. GVA is the value of production of goods and services in economic activity, industry of an economy and measures the contribution of each economic activity, industry to the GDP. GVA is starting point for calculating GDP. GDP is the sum of gross value added of economic activities/ industries, plus taxes on products and imports and minus subsidies on products. Therefore, GVA is used as a measure of value of goods and services of economic activities. Table 1 provides an overview of share of the observed activities in total GVA from 2007 to 2012. During the observed period, Serbia made changes in tax rates, and because of that, taxes and subventions are excluded. So, Table 1 presents shares of economic activities in total GVA not in GDP. As indicated in Table 1 , the share of economic activities in total GVA is almost unchanged in the observed period. In addition, no economic activity gained a significant increase or decrease in relation to other economic activities. The largest share in total GVA belongs to Manufacturing (C), Wholesale and retail trade; repair of motor vehicles and motorcycles (G), Real estate activities (L) and Agriculture, forestry and fishing (A), while the lowest share belongs to Mining and quarrying (B), Electricity, gas, steam and air conditioning supply (E), Accommodation and food service activities (I), Arts, entertainment and recreation (R), Other service activities (S) and Activities of households as employers; undifferentiated goods-and services-producing activities of households for own use (T). According to Table 1 , about 50 % of total GVA belongs to Manufacturing (C), Wholesale and retail trade; repair of motor vehicles and motorcycles(G), Real estate activities (L), Agriculture, forestry and fishing (A) and Human health and social work activities (Q). Of that share (about 50% of total GVA), service based economic activities have the share of about 25%, followed by Manufacturing (C) 14% and finally Agriculture, forestry and fishing (A) 9%. The greatest share belongs to Manufacturing (C). Although there was a decline in some economic activities during the observed period, the structure of economic activities remained the same and did not significantly affect the economic growth rate. Furthermore, based on these data, it can be concluded that the largest share of total GVA belongs to economic activities that are specified by strategies of economic growth and development.
Research questions 3: Does economic activities' diversification contribute to higher economic growth and development?
There are papers that analyse the advantages of both specialization and diversification. However, today, after the global economic crisis and different kinds of crises that struck every economy, there is a need for economic diversification. In the world of almost everyday changes, diversity increase is the condition for obtaining stability and sustainable economic growth. The presence of various industries in the economy enables balance in both income and employment across the economic activities. Serbia is a developing country that is exposed to external changes and whose growth and development is mostly based on foreign capital should do diversification of economic activities, investments and exports. Thus Serbia protects its economy from higher risk of foreign influence. The state and role of economic activities diversification in Serbia are analysed. The following results have been obtained.
The expected GVA annual growth rate (EGR), standard deviations (SD), and correlations of the observed 20 economic activities are presented in Table 2 . The highest annual GVA growth rates are in economic activities, Other service activities (S) and Mining and quarrying (B). These are economic activities with small but growing share: 0.9-1.2% in the observed period for Other service activities (S) and 1.2-1.7% for Mining and quarrying (B) (see Table 1 ). The annual grow rates of these two activities are about 16% with relatively small standard deviations, especially in the case of Mining and quarrying (B). On the other hand, economic activities with the highest share are: Manufacturing (C), Real estate activities (L) and Wholesale and retail trade; repair of motor vehicles and motorcycles (G), are among economic activities with the lowest growth rates (0.086, 0.094 and 0,07 for C, L and G, respectively).
The correlation varies from high positive 0.98 (Manufacturing (C) and Construction (F)) to high negative -0.9 (Real estate activities (L) and Public administration and defence; compulsory social security (O)). The average correlation for all activities is 0.24. There are four activities with the mean correlations above 0.45: Construction (F) (0.49), Information and communication (J) (0.48), Manufacturing (C) (0.46) and Wholesale and retail trade; repair of motor vehicles and motorcycles (G (0.45). The lowest mean correlation is in Other service activities (S) (-0.25) which is negatively correlated with the majority of activities. Among the activities that are negatively correlated with most of activities and have negative mean correlation are also: Arts, entertainment and recreation (R) (-0.22). The model (6) is used with the data described above in order to obtain the efficient frontier. The upper limits for the expected growth rate vary from 10.5% to 15% with increments of 0.5%. Thus 12 different values of parameter R in model (6) are obtained and, consequently, 12 particular model's instances. Each of the 12 optimal solutions is one point of efficient frontier where x-axis and y-axis represent the optimal value of objective function and value of parameter R in (6), respectively. Frontline systems Excel solver is used for optimization. Figure 2 presents the efficient frontier, while Figure 3 shows the composition of activities along the efficient frontier. 
III V IV
For the small risk, the expected growth is 11% or lower (points I and II on the efficient frontier in Figure 2 ). In these cases, the order of magnitude of standard deviation is 10 -4 and seven economic activities (T, E, K, O, B, S and R) are diversified.
The interesting parts of efficient frontier are the points from III to IV where the efficient frontier is almost linear. There, five economic activities are diversified (Figure 3) : Arts, entertainment and recreation (R), Other service activities (S), Mining and quarrying (B), Public administration and defence; compulsory social security (O), and Financial and insurance activities (K). Moving along the efficient frontier, Mining and quarrying (B) gradually increases its share in the portfolio from 31,6% in to 76,76%, due to its high growth rate. Along with this increase, the share of Public administration and defence; compulsory social security (O) is significantly decreased from 43,86% to 1,92%, since it has small growth rate. In III-IV part of the efficient frontier, two mentioned economic activities cover in average 77% of the optimal portfolios. Other service activities and Financial and insurance activities (K) remain almost constant at the share levels of approximately 11,5% and 8%, respectively, while the share of Arts, entertainment and recreation (R) is the smallest and gradually decrease from 5% to 1,1%.
A further increase of growth rate is possible only with a significant increasing of risk. The point V on the efficient frontier in Figure 3 represents the optimal portfolio with standard deviation equal to 9.61%. This risk is 2.4 times higher than the risk in point IV but causes only 0.5% higher growth rate.
Diversification has been conducted on seven economic activities. It can be argued that the optimal portfolios with different standard deviation (risks) are activities Mining and quarrying (B) and Public administration and defence; Compulsory social Security (O). These two activities provide the best balance between growth and security regarding GVA. In this way these activities should have some impact on achieving economic growth. However, those activities are not the most developed in Serbia and its have not seen as key activities for obtaining the growth.
Research questions 4: Which economic activities should be invested in?
Strategies for economic growth and development of Serbia suggest that economic growth can be achieved by investing in infrastructure, power sector, ICT sector, education, financial sector and agricultural sector. The results achieved by analysis of the economic activities for the observed period show that investments should be directed towards Mining and quarrying (B), Public administration and defence; compulsory social security (O), Other service activities (S), Financial and insurance activities (K), Arts, entertainment and recreation (R), because they provide balance between growth and security regarding GVA and employment in Serbian economic activities. The analysis showed that surprisingly quite different economic activities given in the Serbian development strategies and economic activities that are obtained through research in this paper. The only activity which coincided is financial activity. The research of this paper showed that investments should be directed mainly to the service economic activities.
Conclusion
Different economic activities enable economic growth and development. Depending on the available natural resources, physical and human capital economic growth, certain economic activities are being developed that represent targets activities for development. Predominant economic activities in less-developed and developing countries are agriculture and industry, and their growth is based on natural resources. However, while the level of development rises, the sectoral structure changes, the share of industry sector increases, and the share of agriculture in GDP drops (Punnyasavatsut and Coxhead, 2002; Arandjelovic et al., 2013 , Savic, 2014 . Highly developed countries mostly invest in service sector. Efficient allocations of the available resources, along with the change of institutional structure, are preconditions for obtaining development. At the beginning of development, sectoral diversification increases, but along with development sectoral diversity starts to concentrate i.e. to be more specialized (Imbs and Wacziarg, 2003) . Moreover, each economy has comparative advantages and specialization in some economic activities. However, due to daily imbalances and changes there is a need for diversification. The research conducted in this work is the analysis of effect of economic activities structure and diversification on development in Serbia. The results show that economic activities structure and diversification have positive influence on economic growth and development. The largest share of total GVA belongs to Manufacturing (C), Wholesale and retail trade; repair of motor vehicles and motorcycles G), Real estate activities (L) and Agriculture, forestry and fishing (A). Also, a correlation was found between economic activities and the correlation vary from highly positive 0.98 (Manufacturing (C) and Construction (F)) to highly negative -0.9 (Real estate activities (L) and Public administration and defence; compulsory social security (O)). Moreover, the highest annual GVA growth rates are in economic activities: Other service activities (S) and Mining and quarrying (B), but they have just a small share in GVA. On the contrary, economic activities with the highest share are: Manufacturing (C), Real estate activities (L) and Wholesale and retail trade; repair of motor vehicles and motorcycles (G), but have the smallest growth rates. To sum up, investments should be directed towards service based activities -Public administration and defence; compulsory social security (O), Financial and insurance activities (K), Arts, entertainment and recreation (R), Other service activities (S) and Mining and quarrying (B)), because they provide a balance between growth and security regarding GVA in Serbian economic activities. These results show different economic activities which should be invested in than the Serbian national strategies of development suggest. The paper analysis is based on post-period data of contribution of economic activities` to the total GVA, employment increase in each economic activity and risk of investments into economic activities. However, the Serbian national strategies of development consider recommendations of international organizations about key and common sectors and economic activities as drivers of economic growth and development. According to this, in our further work, the models could be expanded by including weights or lower bounds for investments in economic activities. Also, our future work could deal with the regional development and diversification of Serbia while applying Markowitz Mean-Variance Portfolio Theory. Furthermore, it would be interesting to apply this approach to another developing country, similar to the observed one and to find out whether the results would also be similar.
